This PDF file includes: Table S1 . Observed and estimated predator timing and prey timing used in this study. Box S1. A description of the TDF model. Box S2. Examples of using the TDF model to estimate predator timing. Fig. S1 . Illustrating MMH. Fig. S2 . Predator-prey match across a species' range with source-specific estimates. Fig. S3 . Predator-prey match across a species' range for northern populations. Fig. S4 . Predator-prey match across a species' range using alternate prey species. Fig. S5 . Predator-prey match across a species' range using observed predator-prey stages. Fig. S6 . Predator-prey match across a species' range using timing estimates based on constant SD predictions. 3) The daily thermal development fraction is estimated as the ratio between the time-step (∆t, here 1 day) and the variable stage duration (days). 4) The TDF is tracked (cumulative sum) from spawning. The timing of larval fish is estimated as the day of year when TDF ≥ 1.
Thus, larval fish timing estimates depend both on spawning time as well as the temperature-dependent stage durations such that populations with similar spawning times (e.g. in 1, WGI & IRS, spawning time = day of year 90), can lead to variability in larval fish timing (e.g. in 4, WGI & IRS larval fish timing = day of year 126 and 107 respectively) due to temperature-dependent development. Similar methods were used to estimate prey (naupliar) timing by using a TDF metric to back-calculate larval copepod timings from observations of juveniles (see Materials & Methods). life. In the latter case, a higher proportion of energy is recycled among the lowest trophic levels and/or leaves the system (e.g. sinking out of the water column). Estimates of larval copepod (N3 stage) and fish larvae (first-feeders) timing for populations of Atlantic cod (Gadus morhua) across the north Atlantic. Estimates of N3 stage copepods and first-feeding fish larvae timing are made via TDF metrics (see Materials and Methods) using observations of copepodite timing (via 10 , purple circle; 21 , orange square and 22 , teal triangle) and spawning time 42 respectively. Estimates are made using stage durations based on populationspecific mean daily temperature estimates (data points with error-bars ± 1 standard deviation from mean temperature phenology; data labels refer to populations in Fig. 1 ). Also given is the standard major axis (SMA) line-fit (solid line, with 95% confidence intervals around the slope as Observed stages (light colored distributions; red: fish eggs at spawning, blue: juvenile copepods or copepodites) are back-or forward-calculated (1) to estimate timing (and temporal match -2) of observed stages (dark distributions; red: fish larvae, blue: larval copepods or nauplii). Table S1 , Fig. 1 ). Population codes as in Table S1 . 
